Watershed Protection -

cies List from February 1%, 2000 indicates 640 endangered, threatened, candidate or species of concern

snail taxa. Hobdy (‘93) estimates that there were once roughly 780 species of snails endemic to the
Hawaiian islands (“Lana’i - A Case Study: The Loss of Biodiversity on a Small Hawaiian Island”;
Pacific Science; vo. 47, no. 3; pp 201-210, University of Hawai'i Press, © 1993). According to Severns
(personal communication 1999), there were 763 species of taxonomically valid species of snails recog-
nized as Hawaiian, of which all but 2 to 4 are endemic. Most were single-island endemics. An addi-
tional 16 species questionably belong to Hawaii, and a further 14 are possibly senior synonyms (prior
descriptions under a different name).

Earlier articles have estimated that there were once 42 species of native land snails on Lana'i. However,
more recent work estimates 71 species. (See table prepared by Mike Severns, based on Cowie, Catalog
of Native Land & Fresh Water Molluscs of the Hawaiian Islands, Backhuys Publishers, Lieden, 1995
and others. These are listed in Table 5-9.

Although native snail fauna is among the more diverse groups of native species, some experts believe

that most species of Hawaiian snails radiated from members of a single genus of progenitors, Tornatel-
lides, which has been found on bird feathers throughout the Pacific islands. (Personal communications,
Dr. Michael Hadfield, Mike Severns).

Snails were and integral and abundant part of the original, uniquely endemic ecosystems of Lana'i.
Most native snails are single island endemics, existing no where else on Earth. Snails in Hawaii
mainly eat fungus, lichens and algae off leaves of trees. It is not clear whether this could have any ben-
eficial impact on the trees, or how important this role was. Snails, like other abundant life forms, were
part of the nutrient cycle, contributing to the total biomass, soil nutrients, and so forth. They were a
dietary component of certain native birds. The endangered Po’ouli (Melamprosops phacosoma) eats
snails (Gon), and it is believed that certain extinct species of large flightless birds ate snails (Severns),
although apparently the larger snails were not eaten. (Severns, personal communication; Pilsbry, Man-
ual of Conchology, Storrs & James, Ornithological Monographs 45 & 46, James Juvik, Atlas of Hawaii,

3" Edition).

Severns has explained a phenomenon noticed during the time when sheep were on Lana'i, in which
mollusc populations seem at first to increase with disturbance of native communities, though in the long
run they may be adversely affected. He believes that invasive mammals, such as sheep ate lower stature
plants / trees at the edge of the forest, exposing large, shallow-roooted “ohi'a trees to winds which they
were not capable of withstanding.. When the trees fell, they extended the range of the fringe (semi-for-
est, semi-scrub) habitat, and certain populations adapted to inhabit fringe areas expanded.(Severns, per-
sonal communication, information from article in preparation for Pacific Science)

Snail species are described in Table 5-9.
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Watershed Protection -

Threats/ Concerns to Native Snail Populations

Threats to snails in Lana’i include predation by rats, other snails, and possibly birds; altered and dimin-
ished habitat, introduced pathogens, and the risk of damage from human activities. These threats are
delineated below. (Source:Personal communications, Dr. Michael Hadfield and Mike Severns)

¢  Predation by other snails

Oxachilus aliaris
Introduced predatory snail, eats natives.
Believed by Severns to have been introduced during WWIL.
By the 1960s, most ground-dwelling snails were extinct.
Mucous coating smells of garlic.
Eats young snails when hatched.

Euglandina Rosea
Introduced predatory snail from the Florida swamps.
Not yet reported on Lana'i,
Due to its agressive nature, forest managers should be on the alert
for this predatory snail.
Introduced to the islands intentionally in 1958 to
control another species of introduced snail.
A comparison of the life cycle of the predatory Euglandina to that of native snails such as
Achitinella and Partulina highlights the vulnerability of the native snails. Whereas Achitinella
and Partulina mature slowly (6-7 years), and live to a maximum of about 20 years, producing only
1 to 7 offspring per year, the introduced Euglandina takes less than a year to mature, produced more
than 600 eggs per individual per year, and has a life span of up to 5 years. (Loope, 1998, in Mac,
M.M.; P.A. Opler; C.E. Puckett, Haecker; and P.D. Doran Status and Trends of the Nation's Bio-
logical Resources, 2 volumes; U.S. Department of the Interior, U.S. Geological Survey; Reston,
Va..; Chapter on Hawaii & the Pacific Islands by Lloyd Loope, quoting Mike Hadfield et al 1986) -
(Hadfield, M.G.; Extinction in Hawaiian achetelline snails; Malacologia; 27:67-81; 1986)

e Possible predation by other animals such as introduced birds

e  Habitat of choice:

Native snails remaining are found living in low vegetation. This makes them more vulner-
able to predators loss of natural habitat and possible introduction of diseases by intro-
duced snails or slugs.

¢ Invasion of non-host plant species

For example, Eucalyptus or other species that eliminate natural habitat species and which
do not provide host for native snails.

e Poorly planned management efforts

Even well-intentioned attempts to help retain and enhance habitat could pose a threat.
Proposed fence lines or other forest management facilities should be surveyed to insure
that snail populations are not disturbed.
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Native Birds on Lana'ihale

FIGURE 6-7 Apapane

Sixteen species of native birds have
been recorded in Lana'i, not includ-
ing non-resident seabirds and sea-
sonal migrants.

Of eight species of native forest birds once known to inhabit Lana'i, the only one known to remain
is the apapane (Himatone sanguinea). The apapane eats both nectar and insects. Its primary food
source is ‘ohi'a blossom. The amakihi is believed extinct, but a systematic survey should be under-
taken to determine status.

Lana'i also has two native seabirds, the Newell’s shearwater, and the endangered Dark-rumped pet-
rol. Dr. Fern Duvall recently found a fresh-killed carcass (cat-kill) in Kaiolena gulch while look-
ing for Hedyotis schlechtendahliana var. remyi with Bob Hobdy.

Many species casualties among native birds were associated with specific ecosystem niches. The
o'u was closely tied with mesic ‘ie'ie (Freycinetra arborea) forest areas. (‘ie'ie is a climbing pan-
danus found in mesic areas) The Lana'i hookbill and akialoa were once plentiful in lowland akoko
forest (Chamaesyce celastroides v. lorifolia). The i'iwi, extinct from Lana'i, was associated with
endangered lobeliads. These endangered, bird-pollinated lobeliads in turn were required food for

the i'iwi.

The decline of visiting sea bird populations may also have adverse impacts to the Lana‘ihale forest.
With loss of native trees and habitat, visiting sea birds don’t come to Lana'i as much. Bird guana
from these birds was thought to once have been an important source of forest nutrients in the
islands. Fewer visits by these birds in turn causes diminishing forest nutrients. With diminishing
nutrients, forest maintenance and recovery become more difficult. (Source.: Personal communica-
tion, Dr. Fern Duvall, 2005.)

Various species of birds known from fossil records or historical accounts are also gone from
Lana'i. Lana'i once had a flightless Ibis species, believed to have lived in Lo ulu palm habitat. It
also had a Moa nalo, a large, flightless grazing bird with a turtle-like head. The extinct Lana'i
Hookbill was so fantastic looking that when it was first discovered, its authenticity was questioned.
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Apparently at some point in history the Hawaiians developed a pastime of sewing skins of different
birds together to make fantastic creatures, and upon first discovery, the Lana'i Hookbill was believed to
have been one such creation. There were also two species of flightless rail, a flightless owl, a nene and
two relatives of the nene. (Source: Personal communication, Dr. Fern Duvall)

A list of the bird species once found in Lana’i is found in Table7-10 This table contains observations by
the naturalists of the time on possible causes of extinction.

Importance of Birds In Lana'ihale
Birds serve(d) several important & specific functions in the watershed on Lana'i, including:

e direct pollination of native plant species
¢ seed dispersal (ex: amakihi ate fruit and insects, spread seeds in feces)

¢ source of nutrients {especially from sea-bird feces)

Nutrient cycles, especially as affected by seabirds, are now being understood to effect soil and plant
health more than previously recognized . It is believed that a contributing cause of progressive degrada-
tion of the forest is the loss of sea birds returning nutrients to the soil via guano (Dr. Fern Duvall, refer-
ring to research by Storrs Olsen of the Smithsonian Institute).

Birds were an integral part of the pristine ecosystem, so there may have been additional functions which
we would not be able to study in the absence of the system intact.

Bird Species Descriptions

A list of native birds once found in Lana'i is provided in Table 6-10. This list was compiled from the
Bishop Museum Bird Checklist, Birds of Hawaii (George C. Munro, 1960, 1982), and communication
with Dr. Fern Duvall of the State DLNR Division of Forestry & Wildlife.

Threats to Birds on Lana‘ihale

One of the primary threats to remaining birds on Lana'i is the loss of habitat. Although threats to birds
are listed below, it should be noted that the threats to plant communities listed above are also among the
key threats to bird populations.
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TABLE 6-11 Threats to Birds in Lanaihale

Loss of habitat Examples, akoko, lobeliads, etc.

Direct loss of food source

Inadequate space to support and sustain healthy breeding populations
If “ohi*a is lost, apapane would probably be lost also

Loss of native pollina- Loss of pollinators of habitat, (birds, insects) causes threats to remaining habitat,
tors Introduction of pest birds that eat native insects that pollinate native plants.
Introduction of pest Competition with native birds for food, nesting sites.

birds Destruction of native pollinators

Introduction of bird diseases including:
avian malaria (protozoan),
avian pox (virus)
Direct agression
Examples:
White eye - competes for food, nesting sites
Japanese bush warbler - compete for food, nesting sites
Cardinals - feed on sandalwood fruits
Java sparrow

Rats, Cats Predation.
Rats & mice also eat seeds of native habitat trees & plants,

[ntroduction of insects Carry avian diseases,
for example, mosquitoes catry avian malaria and avian pox.
Compete with native insect pollinators.

Diminished population | Remaining population sizes may not be adequate to insure sustainability. It is estimated that
in order to sustain a population, there should be a minimum “effective population™ size of no
less than 500 pairs. By “effective population™ it is meant excluding juveniles, aged, or
unpaired birds. There also needs to be adequate habitat extent to support such population.
In 1980 it was estimated that there were:

540 £ 213 apapane in a transect area of 20 sq. kilometers on Lana'i

15,825 £ 1,129 in a transect area of 44 sq. kilometers on West Maui

94,000 + in a transect area of 404 sq. kilometers on East Maui

TABLE 6-12 Problem Birds on Lana‘i

Common Name Latin Name Comments

Japanese White Eye Zosterops japonicus Competes for food and nesting sites. Present on
all main islands. Common.

Japanese Bush Warbler Cerria diphone Competes for food and nesting sites. First
recorded on Lana‘i in 1980.

Northern Cardinal Cardinalis cardinalis Feeds on sandalwood fruits. Present on all main
islands. Common.

Java Sparrow

Erckel’s Francolin Fracolinus erkelii Common.

Gray Francolin Francolinus pondicerianus Very Common.

Spotted Dove Streptopelia chinensis May feed in native forest. Common.
Warbiling Silverbill Lonchurra malabarica Common. First recorded on Lana‘i in 1979,
Chukar Alectoris chukar Very common. Introduced in 1923.
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Native Insects in Lana'ihale

The Bishop Museum arthropod list contains records of 472 endemic and indigenous arthropods from
Lana'i. Even this number is thought not to be complete. Bishop Museum’s checklist lists 11 extinct
species, 2 Candidate 1 level species, and 25 Candidate 2 level species. No species are listed as endan-
gered or threatened. Hobdy (‘93) estimated that 30% of insect species on Lana'i were believed to be
endemic, and that roughly 10% of the native insect species in Hawaii were on Lana'i. Even with so
many species recorded, it is believed that records for insects are lacking. A partial list of arthropod spe-
cies native to Lana’i follows in Table 6-13. Rather than attempt to provide descriptions for all of over
400 species, only those listed as candidate species or species of concern are covered.

Insect endemism is not as high as plant endemism, in part because insects can fly and are able to move
between the Maui Nui islands. However, in terms of numbers of species, the majority of native species
were insects. There are or were native species of spiders, wasps, flies, fungus gnats, beetles, leaf hop-

pers and true bugs, among others. Endemic Lana'i insects include species of beetles (Coleoptera), flies
(Diptera), bugs (Hemiptera), true bugs (Homoptera), bees & wasps (Hymenoptera), moths and butter-

flies (Lepidoptera), and others.

Most Lana’i insect species are very host-specific in feeding & breeding requirements, and are closely
interrelated to vegetation communities (Hobdy, 1993). This means they were likely to have fulfilled
many key roles in ecosystem integrity, including pollination, etc. Insects also contributed to nutrient
cycle, biomass, organic material, and litter component. Native insects were often important as pollina-
tors of specific plants, or because they provided food for birds that were pollinators of specific plants.
Insects were also predators, detritivores, soil processors and wood borers, contributing to the food cycle,
the breakdown of dead trees and leaves, to soil nutrients, etc.

Examples of some interesting native Lana'i insects include the Nesoprosopis bees and Pomace flies.
Over 50 species of Nesoprosopis bees have been found in the islands. Dr. Sam Gon III, of The Nature
Conservancy, estimates that there were about 17 on Lana’i, several of which were only found on Lana'i.
Nesoprosopis bees, also known as yellow-face bees are smaller and thinner than honeybees, and more
solitary. They feed on tiny flowers.

Pomace flies are one of the best examples of adaptive radiation. Over 800 species of native Hawaiian
pomace flies have been described, and almost all are host-specific. Pomace flies are often called fruit
flies, but they are actually part of a different family of insects.

Threats to Lanaihale Insects
Primary threats to remaining native insect populations in Lana'i include:
¢ L oss of habitat such as nesting sites or food sources necessary to maintain populations.

¢ Introduced insects may prey on or compete with other insects, damage plants, or carry disease A
few of these problem insects are desribed in the Table 6-14.

* Many insects were brought in with cane or pineapple crops to manage insect pests, but instead
turned out to be generalist and fed on native insects and plants.

» Loss of native insects in turn can equate to loss of critical habitat elements, such as pollinators or
food source, for other species.

Introduced Pathogens.
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FIGURE 6-8 Game Management Units on Lana‘i
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Existing Conservation Efforts

Existing conservation efforts include game management and monitoring efforts run by both Castle
and Cooke Resorts, LLC and the State, volunteer planting efforts run mostly by the company, Rare
plant exclosures supported by the Company and the US Fish & Wildlife Service, and ex situ collec-
tions of various species.

Game Management & Monitoring

The State DLNR runs hunting primarily on the north and western sides of the island, while CCR
manages the south and east portions. Different hunting periods and areas are allotted for use of
rifle, muzzle loader, and archery hunts. Success rates vary with animal populations, weather,
hunter skill and etc. Company-run hunts include paid hunts by hotel guests, as well as resident
damage control hunts on Lana‘ihale, night hunts, and license hunts on former agricultural lands.
Damage control hunting is sometimes undertaken around the resorts, golf courses and other infre-
quently hunted areas when complaints are raised. However, animal management that close to hotel
grounds is generally restricted to hotel employees.

At one time, the Nature Conservancy also managed animal populations in its Kanepuu preserve and
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